NCEM's flagship instrument, a 1 MV HREM called JEOL ARM (atomic resolution microscope), cost 3M in 1980 dollars (plus a new building) and eventually reached 1.3 Å resolution. Its usage, however, turned out not to be simple, and radiation damage and instabilities were important obstacles. Alternate paths were fortunately found: through-focus reconstruction [2] , followed by the one that has now been universally adopted -aberration correction. And two further developments took place in Gareth's group, with a long-term impact that history may judge as even more significant than the original ARM.
One development was imaging semiconductor cross-section samples by HREM [3, 4] . This was done at a time when the structure of interfaces such as Si-SiO2 in working MOSFETs (metal-oxidesemiconductor field-effect transistors) was simply unknown, and it introduced HREM as an important technique for analyzing semiconductor devices. An early example, obtained in the Thomas lab using a 125 kV Siemens 102 is shown in Fig. 1 . Combined with focused ion beam (FIB) sample preparation, HREM later became an indispensable analytical technique used by all major semiconductor manufacturers.
Another significant development that started in Gareth's group was an electron energy loss spectrometer [5] . The impetus came from a meeting too: the 1978 Cornell workshop on Analytical Electron Microscopy, which convinced me that electron energy loss spectroscopy (EELS) would become a versatile and powerful EM technique. There were no commercial spectrometers that seemed attractive back then, and I decided to build one. I needed Gareth's approval and support, so I emphasized that EELS would allow us to analyze the oxygen content of grain boundary films in high temperature nitrogen ceramics, a subject of major interest to the group. Gareth asked just one question: "How much will it cost?," I answered "about $10k," and I had Gareth's blessing. A couple of years later, Peter Swann, Joe Lebiedzik and I designed a mark II spectrometer that became the Gatan 607 serial EELS. This instrument led to Gatan's parallel-detection spectrometers and imaging filters, and helped EELS become the powerful and user-friendly technique that it is today.
Further down the road and less directly, the experience I gained from building spectrometers and imaging filters convinced me to try to build a STEM aberration corrector. This resulted in the first direct (no reconstruction) sub-Å EM images [6] , and later on in the Nion UltraSTEM. More recently still, we have reached 8 meV energy resolution by monochromated EELS, and recorded vibrational spectra in an aloof beam mode that essentially avoids radiation damage [7] (Fig. 2) .
I believe that imparting a "can-do" spirit is the very best thing a professor can do for his students and post-docs. Many of us are deeply grateful to Prof. Gareth Thomas for doing exactly that. Figure 2 . EELS of guanine acquired in aloof beam mode, with no visible radiation damage, compared to an IR spectrum acquired from ~10,000x larger sample area. Insert shows the guanine molecule, the blue arrows point to spectral features due to different bonds. (ref. [7] )
